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One of the most striking findings in the recent high-spin spectroscopy is the discovery
of one-phonon, and possibly double-phonon, excitation of the nuclear wobbling rotational
bands. The wobbling motion is a spinning motion of the asymmetric top, where the body
rotates non-uniformly around a non-inertia axis. Namely, it is a genuine three dimensional
rotational motion, and the non-axiality of nuclear moments of inertia is essential. Since the
atomic nucleus is neither a rigid-body nor a simple irrotational fluid, it is highly non-trivial
that such an idealized motion of the asymmetric rotor is realized.

In the RPA formalism, the excitation energy of the wobbling motion is given by the
same expression as that in Bohr-Mottelson’s rotor model except that 7, , are w,, dependent.
That expression requires [J, > J,, J. for the existence of the wobbling mode, whereas an
irrotatinal-like inertia for the expected v ~ +20° shape gives J, > J,. We solved this puzzle
by considering the alignment effect of the miy3/, quasiparticle(s).

In this talk, we would like to discuss the wobbling motion from a microscopic view
point based on the cranked shell model plus RPA [1]. We not only analyze the data for
odd-Z Lu isotopes but also give some predictions for even-even Hf ones.
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Figure 1: Rotational frequency dependence of (a) excitation energy of the wobbling motion,
and (b) three moments of inertia associated with the wobbling motion in '®Hf, calculated
with €, = 0.43, v = 20° and 4,, = A, = 0.3 MeV. Note that the wobbling mode emerges at
fiwror > 0.18 MeV associated with the rotational alignment of the 4,3/ proton pair.
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